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w m m 

aflHSj&aaiA* y -- y<f*& 

^ : smm<Di&Tiz^^x±ci>^>7, t j^n^mmm (iddm) 

5*2/Xy >2MS#tt»SHS (N IDDM) tl^ltbtl^o B*A(7)MS^S 

5om u >#»ffl3iSJ) ©swfffrfu Mica^roii^ii, -r^uvl 

#J©lft#*<fT*3tfCl^ [piI»lft = &i;#H»A«Jll. TEv i dence-B 
ased Medicine J|gc£;&*J . 1 9 9 7 ; R i 

chard A. Harrigantj, Annals of Emergenc 
y Medicine, 38 (1), 68-78, 2001; MtflC B 
r»RjgJ&*#-r h*2 0 0 0j , 2000#] o 

x;u^-;u^b7»Jiis gSj8*Bii&£$ijakU rtBtt-f>*y 
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[Richard A. Harrigan»b, Annals of Emerg 
ency Medicine. 38 (1). 68-78, 2 0 0 1] „ 

€,3&^±l:» <SJlIllU-ft<5te-t3h.tfcft [Mc C r i mmo n RJb, Dia 
bete. Metab. , 20 (6), 503-512, 1994], 

—7a, GLP-1 (G I ucagon— I i ke pept i d e — 1 ) * P 
ACAP (Pituitary adenylate cyclase act 
ivating polypeptide). &t/G IP (Gast'r i c i 
nhib.itory polypeptide) li, -g-ft-^ft. ! ft^fl*j£G£> 

s$>/^JC<t^£LTfcy> 7f-^gv^7- tf£Stt<bU SfflflSflcAM 
P;lJ££±irS-fe!-&$'f PACA 

Pg§«: s atfci p5S(*i±. i*r*ifciaifii*jcAMPM£±£*i*szfc 

KElctt^L-Ci^^ BM#JM«n?l*£< 

[Dunphy JLb, Mo I. Cell. Endocrinol., 141 
(1—2), 179 — 186, 1998;Timothy James Kie 
ffert>, Endocrine Reviews, 20 (6), 876 — 91 
3, 1999;David V a u d r y t>'. Pharmacological 
Reviews, 52 (2), 269-324, 2000; Jean Cla 
ude Reub i b, Cancer Research, 60, 3105 — 3 
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1 1 2. 2 000 ;WTed B. U s d i n b. E n d o c r i n o I o g 
y. 133 (6) , 286 1 -28 7 0, 1993]. £tz, G I PgW£;5 
■ttfc^-H-TtN I DDMT?^Jb<£l^£#&b*lTl^-5 (Michael A. 
N a u c k b, J- CI in. Invest. . 91, 301-307. 199 
3) 0 

mmtf^-b'tzfefeTssmMmiz-D^x. m*e>n^ (woo 0/2 21 3 

1 WOO 0/3 1 2 5 8^, MWt)0 0/5 0 5 6 2 b y h) 

0 0/2 2 1 3 1 ^MWO0 0/3 1 2 5 S^%rl^Z? lr*j hfCli. fc>*— 
7T>G^>/^M^SMS^i:lBm^tL, WOOO/50562^ 

fl)7n-7, hRtXT^^^fziT. H0)ffi&<!: Lt, 7a-X h&tf =f-X K 

SJ (*#lcli-f >X 'J cfcy*?£L<l*. jS^U=J-A;-§ST^mW 

-f >X 'J >^Mii^J) i: LT^ffl^^m$^^)f=A<7)fflS^7.^ >)--^?& 
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[1] (1) !E5iJ#-§-2-Cg$ti,-i)7 5/^ffi5>JXIiiB5iJS^1 6T-S^tLS7 
S^ME^J^f*^'^^ H\ fc&lMi. (2) iB5>J»#2T?5**i*75 
y ^1E?|JXI*IE5IJS-^ 1 6T?a£*L£7 5/|fcE5IJI~a3l*-C\' 1~10ifl)75 

H^l/a-XiUtT, Sttft**i4:4CJ: l J. HSj8fBlfi^&fl)^^X 

^ffijt-rsstt, stf/xi* (b> gttfc*iii*^ti=*y» fFSBttuartc am 

y— ;u ; 

[2] 1B5IJM2-(?S**1.-67 , 5>'»EMXI*E5IJ*^-1 6 -<?^£*i<57 5 J B. 
E5U£^*K Lfrt. (a) S5^U3— XSBET. S14<b**t*CfclcJ;y» 85 

[3] E5fl#^2T?£$*L<&7 , 5>'»E5>JXI*E$»JS#1 6fi$^75/l 
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*-<5Stt* Stf/Xli (b) JStt<b**v6 cilery, llBlilSrtcAMPiJ 
)l ; 

[4] [1] ~ [3] feS<7)/-K'J^^ KA<, (a) iSiy;ix3-X;lJtT. 

(b) aitft**is sticky. «riB«iiisrtcAMpa*i8Jn***stt**-r» 
[5] iB5>J#-^2r^^4xi.T5yKiE5iJXiiifi5ilMi 6-ea£*i.<57 5/^ 

— - >^^-;u (iaT, [1] ~ [5] 3zmo>mmm%m : &\x<7 , )--><fy- 

[6] [1] ~ [5] iEtt©#U*?*K£=i-K-*<&#y**U** K£#t? 

[7] [6] iBtt(D$ffl8a. niz*(Dmfifcmt. sc«nk^«Bt*is«.*-a-*xa. 

»i; [1] ~ [5] ffittOsKy^^ KA<JSttfb**L6^5^*»«r-r-5XS* 

[8] [6] iB®(D«asa. SL<(i^a)^iflaii, xr* m ~ [5] iBaro^u 

^?*K£, K8Mb£1fe££, [1] ~ [5] E«a>7Ky^^K©«SllT=f- 
T.h#STT% SHtt*-B-*XS, St;fIsHSBBSgL<f* j e(DlfflSSMX(±|irlS7K l J 

K^o^tty^f-x h<7)iis^a(©^b^^«f-r-g)Xii^^t\ mmmfe* 

[9] HKJSMJIiJA^^i/i'J^afiitSfl-eft*, [7] XI* [8] GAR® 

[10] [1] ~ [5] mmo)^ , )^y^ K(Dai±ft«iR*#*-r*s 
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[11] [7] xi± [8] iett©»aci=J:o-cf#&*isftji*#wr*» 

[i 2] -f»au ^# : £femmmmmrfLtov3b&. [1 o] xi± [1 1 ] mm. 

[13] [6] mmo>mf&* jiifrtommmt. umtGmt&mmzitzT.m. 
[i] ~ t5] iste^TK'j^^ K^ttib^^^^sA^^f i)X^i, at; 

[14] [6] mmo®^ Ritt^mmmt. umtsmtz. m ~ 
[5] leig^TK'j^^K^iaTdr-xhMTr'. mM^-t±^>xis. mmm 

[1 3] Xlt [1 4] IB«0)I!!il7J& ; 

[16] [1] - [5] iBS(D7K'j^^Ka)Stt^M^. mmm%mtf<&m 

[17] [1] ~ [5] SBtK©^»j^^K(DSttjb«lfI*. -f'>i/a.'J>»» 
[18] [ 1 ] ~ [ 5] iB«<D#U K©Stt<bttHfl>» 

fctf>lc/fli*afc (^ttMKIi, 7.0 i )--isf(Dtz#>\zm^&m)'<z*=J- KXfi 
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tK'jk^ h*-efc£ 0 [1] ~ [5] ismro^'j^^K. xii [6] lemM 

MfiifeHaiZ^g|**lfcEP 1 0 9 2 7 2 7#^$g|Zli. I2$IJM 2 -C^tL^ 
73/ttEM£@-©7 5y»EW*C,fc5#'J'«:?5 t K (PF 1-0 0 7) 03 

*«ffl«**LTi^t©a>» BfriB^'j^^ kpfi-007 ssa^LfcttDfBSi 

fifcl*. f Lt, tK'J ^Zf?- K P F I — 0 0 7 Jivi b — &$lW.(f)fflvk}z 
LXZ®L(DmmO%m<mfZ>tl. tK'J^?- KP F I-007^yaU-h 

m%0)<? U-AA<ffft-r*o LfrU ^'J^T'f KPF I -0 0 7<DT=f-Xh 

^2v&£h&T5.s mmwfr b # § 'j ^ ^ k ttrntt & <t , * > v a. >j 

fits B^u=i-XjBST. Ri8»l&I=fc^TSttfl; 

^11*. 2- (tf'J v>-4--r;u) i^;u ^*-<>y*x- h (LT-1 
2 00 59 5 1 9) ^Jgj&rt&^LfcS D7 7 H= fclfS. 

Bl2tt« 2- (t°'j v>-4--ryu) x^;u ^K^y'x- h (LT-1 
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Z 00595 1 9) «rtS4L/:SD7-y Mzfcl+S. ^a-^iPt 

2- (t°'Jv>-4 T;U) X^U ft'O'/l- K (LT-1 

Z 0059 5 1 9) SSCUft^LfeGK^-y HciStta. ^U=l-X$£Pmfi 

&0> jftLttlgo&ftKtb ? 5 7 if 3 . 

d) mmm%mm*t v--^^-^ 

1 ) KI^J&»Jx^ 
*f§B^(7)7K'J^^ KMHUSJ&lWWX* 'J-^>y^-;ut L-Cffl^^Ci: 

(1) ISfiJ##2-(?**4t47 5yilS5lJXIiiE5>J«1 6-eS£*i,675y& 

(2) E5>J#-^2-CS**t*7 5/iftiB5lJXttR5>J##1 6 -?S£;h,67 5 / & 

/XI* (b) ttBatteL^T5Slt<fc**l*Ztl=<*:y, Bfffe$fflB&Wc AMP*£it 
DoSii-SStt^-ryKU^^K (JUT. **&W«*£l*fctt-t*> : SIX 

(3) iH9JII^2-CS$ti-57 5y fiME5»]XI*E$»J## 1 6 -?S£*L&7 5 / & 
E?iJtfl)ffif5|t4^9 0%Jil±-efe-575y^E9J^^L. L^ts (a) 1^ 

□-xiiT. Ki8ttiiaici3^rsi±fl:*4t*-i:icj:y. itrffiWiSWift^t).© 

tic* Us |(rCIBI!SrtcAMP**itJiD*-t*«Stt**-r7K , J^^K (BIT, 
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5/^155i]^t>'tf'2>^ l J'<^ Kl*. 3 3 5lia>T5/ ISSi'^U 

K(Dl-3T?ft«, iE5iJS-^i 6T?g£ft67S/igE^b&&'t^J'<:7 : ? i Kli, 

3 3 5i(D7 5yiM^b^57^ h**«DG^>/^ft*fiaa$(*T?&*. 
E5iJ##2T*a**i*7S/SffiB5>Jfre>£<5fc hS*©^'J<<^Kt, E5"J# 
#1 6T?a*tt'575/ilS5"J3^'b«:*7f hS*a)7K'J^^ Kite* 75/ 
^E5iJ<Z)tfc&l~£^"C8 0. 6%(Dffi|Hl1±$'^"f o *W£ffl#C:&tt-<i>HuIE 

r*g[5)t£j ili. BLAST (Basic local alignment 
search tool ; A I t schu I, S. F. b. J. Mo I. Bio 

I., 215. 403-410, 1 9 9 0) kM#ib*l*:fit£^l# U 7 5/ 
&iE5lJ£>ffi|5|ttli, B L AST&m7Jl,3>)XA$:m^T&imt%ZtrfT-$& 0 
ZWMlZlt* BLAST/^^-V (s g i 3 2 b i tJR, A-va >2. 0. 

1 2 ; NCB I «fcyA¥) Obl2se q^P^A (Ta t i a n a A. T 
a t u s o v a &I>*T h o ma s L. Madden, FEMS Microb 

i o I . Lett. . 174. 247-250, 1999) f7t^h 

7/— $» — £ It, ^a^7A* r b I a s t p J £&fflLv G a pSACo s 
t fit £ TOJ tf % G a p#^C o s t fit£ roj Q u e r y 1551)0)7 -T n>£ 
-tLt TSEGJ Mat r i x t LT TBLOSUM62J £^-*l-?tl<$ 

2-ca**i«75y »E5»IXttE5>J## 16ti$^75^ 

siSHs &tf (b) <Bliai-fcL^TStt<b?*L<6ZtlCd:y, »WcAMP 

a^itAo^-e^i* (eit, aw&rtc AMPiaJiojsittfji-rsztA^s) 
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a-*S*t5H£«jLfcttffi£«i*U 1#ICI*16. 8mmo l/L-e&§ 0 

.r«?;u=i-*SflrFj £tt» filial*. «rlB^a-^aiS^, iEflS* 

«ffifCfelt<5y;U3— ^aa«SBB«ty«^«ll*«l*L, 1#l=l*3. 3mmo I 
/LJ21TT?&&. 

ftlcK££ft&t<Z>T*likl^ i^ll JiLTO)^ (»*L<I*, &&<7>HJ£ 

« 5 izia»<D35a) ickym-rs^tA^t*. -f luie^y^^K 

/3t£b& 2x1*3 aw) #«aLfc8L raM®^u=j-x£**r 
mas cffcfr^ «*±/ s ») +aM->*y>tt»s£*:ix**isig-f =>> 

stt<b**i* - <t (3 j: y , ansa* &a>-r >x y >#a&£flut-r ssttj 
<o. 0 5. j?^L<ii P <o. o 1 -efc£B# N ^Sd-f >xy >»»*A<±S 
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tlz^y. lfflffi«i!&rtcAMPS£«»£-&S/ s 5ttJ **r^5AMi, ttKRS 

matt) \z&vmm-?z>zttfT'Zz>o mm^)*?? K£a-K 

it lis 2 0B*IH) jMgaLfcflL ^*5JiXf7- tfRH«#J [flJiUi, IBM 

X (3— isobutyl— 1 — m ethylxanthine)] ■!> 

©«Bnatfci+$ cAMPi^t^o u > k u—>\,mfm*v $ - -e»ftisfii 
^^^-■e»Ri£jftLfcaiiaic*j(t-5c AMPa*<±»Lri^ii, wibtKu^ 

<b**L, Tai-v^;U*<ea*tl*Zi:^tt&*l-CL^ (Mi I a no. C. 
A. b. Science, 264. 582-586, 1 994) , G 

Bt?i*, x£ 'j— ji/JUtK'J Ki-*rf 6U#> K*SttTT?fc-3 
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xmnotf 1 ).*?? mmmm%m#ut v--^<fv-)\,t Lxmi^^t 
l<i*i~i om. «ky»*L<i*i ~7fi. micw^l<i*i ~5<i) . m*. 

Lx Lfrt. (a) S^;ua-Xtt#tt-f >^'J>»»ffljiStt» atf/XI4 
(b) |BI!artcAMPitinStt**-r C»^L<l*s (a) S^U3-XttStt 
•f>X U >^5BfiJigtt » St/ (b) jffliartcAMPi^JnStt^S^tt^L, 
«fcy#*L<l±, ZtLb(DS14l-JP^.T, (c) ft^3-xSSTT?lt B18 

«Bai=fcL^ra«fBa-r a - 1 ic * y s&tt<b* tirt, Artel** tMSfr &<©-r > 

•5&<DT-(ift<, f^iSIt, t hXli^-y MclS££*ift^„ 

itSSMH*. fcSLMi, E5UM-1 e^g^ft^S/^E^Ifrbft&TKy^ 

EC:l±. -tfi&CXa&tfy^^K (-fft;fc>*>> t hXfi^y h£3fc<D^JH*x 
fc*LMi» t hfttf7^ H2l>KD4*fi*©ail6««MSii![«ft) . fc&lMi. IE 
^#^2^£ti37 5y&E5iJXIiEJiJ#-*l1 6-e$*KS7 5/ltE5lJ^e> 

5 1 Kft£*7!>^£;h,3o ftfc\ *Wffl»{-fcl^T l"£JM*J (v a r i a t i o 

em w 2 T? a * *i. 4 7 s / ke5>j 3^ e> ft * ?H u ^ ^ k© t as it s 

ft. E5>J##1 6T?a^tL€>7S/^E5iJ^bft^7Hy^^ K©7^ hlcfclt 
KM^2T-g£ft37 5/®E»bft£tfy^ ; ? : - K£n- 

K-r*^y^^b*^Ka>«SE5ij (ffli*.ii\ E5ijaa>EM»#i-ea**i6Jfi 
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oemmi 5-e«£;h.S£*E9i) ©«a*sicLr. B»r*ci:j&<-e#*o 

Man i at is, T. b , "Molecular Cloning — A La 
boratory Manual", Cold Spring Harbor 
Laboratory, NY, 1 9 8 2) fcffioTlEffif 5:: fc6<sTf||T?&5o 
E5>J«2-e***i<57 5^iftE5>JXI*i25>JM1 6T?a**i*7 5 
/»E5>j36^&feS7K , J / <^5 1 'K*a— Kf <5#y * 1 b*^ K©**EWa)1*« 

BMfT-Sitt [mii, illll tk 7*;k /\ 

Xli-fX) ] (fliltf, SRN A^L< limRN ABfl\ 

iSiS (PCR) S (Sa i k i , R. K. b, Science, 239, 4 8 

7-49 1, 1 98 8) xii/x-r ^uy-r-tf— »>a>a«siifi-r*-4:t«ky, 

/K'J^^ K£=i-K1" 2? b** K£fl*»U -ea>* 0, J2? b*^K£ 
B-f*6\ fcfciMi, H16fl«4fcffiiia>^i£tJ:y. $fflflSW c AM PiiJnStt^ 

8Ufi1#JIWggi&£HS53S& (site-specific mutagenes 
is; Mark, D. F. b. Proc. Natl. Acad. Sci. USA, 
8 1. 5 66 2-5 6 6 6. 1 9 84) \z £ y , J * ^ K£a - K"f 6*° U 
2 ? b*?- K£M U 4©#y 5? £ b*^ K*aaftfS«S*ffll^-C*a*-H:, 

IB«c<D73 ;£C:£ y. *ffl§Sfi c A M PiiflPjStt £^-f C 4: £«*g-r* d 1 1" £ y , 

tamo # y * ^ k £ JDrt#-f * c: t t<v # * . 
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xi± (b) stt<b**i*zti=j:y, fiEMrtc AMPmzmim£i*&7£®.$ 

^-T^y*:?^ K#££*u Willi. E5»J##2T?a**iS7 5/»iB5iJXr4IB 
5"JM1 6T?a**T.*7'5y»iB5»JA^e>«:67K , J^^ Ka>N3dS&i//Xfic 

(b) «HartcAMPiiaiatt$*fiRy, #£ft&<> 

AGXtfl ^ ^-t^fv>- "W?";U^-> • S2\ Xl*my 

u^t. (a) a^m-xtt[#it-f >xui/»»ffijistt« atf/xi* (b) 

l*fcl*j&<» E5lJ#-^2-e££ft&T5/Mffi?'JXI£ie*i]#^1 6T?S£*l&7 5 
/KEMfcHLTU *?£L<li9 5%JU±. *y»*L<l*9 8%JiUt. 

4Z«tA<t^. ffl*.fi\ ift* >/^M£=3- K^&^'J K£ffil^r 

^ftKoaeT-x^M^asic^yaR-rs^t^-e^^c ^ynttftm, fc&f 
y^f h**3-Kt*DNA ^fcus** *-T?«mteft**is aws#y ^ 
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0i] tL I* > B9J »-£ 2 t? a * *i 3 T 5 y b 6 *° 1 J * ^ K £ 3 - K "t 3 

$3- K-T^tK'J Kv K"f &*°y b*^ h\ 

SU'ffil^Ttf'J^^ K£=J- K-T^/KU b*^ K£*lf ^Cii^^^o * 
WttttKfcltSfliffi r^'J^ b*^ h\i izli. DN ASl/RN A£>ifi;S#-££ 

(2) staoiteM^w^a cr^t?*>. cDNA^-f^'j-fiiiiiL 

fc»JlfeSM*fr€>, BflKOc DN A££t?»RfEft**£S»Wa5&) £ffll*5 
£2L XI* (3) fc^*^<Pf**lf5ZtA<-C#S. JiLT. &M&y5&\Z'D 

^ K£=J- KfSjK'J^^ b*^ K<£>J£gi5*iJlcgoVT. 7.^ 
^(D^-fv— try h£fMrr&o itt!E¥B*-# , J/7-iza«£*S (RT- 

PCR) ^fr^^CtlC^y^ K<D±fic D 

N A X(*-£<Z>— - <t tft? # -So 

I*. 0»J*l*\ ?7-v> • h • *v h ■ ?T-*s 
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■SIM*. i )-->fv-)imtf i )'<zr? ^iz^mmumw^m^tz^x^ 

^Jx.lis mRNA£*'J=r (dT) -fe;UP-X*> ^ AlciR^L %&2M:Z>z.t 

UA£mz-ftW?Z>Zt&X*%&» mRN A£&ifiL£:< Tt>. miS£*l 

T L \ £ » til iff m fcft <D m R N A £ ffl I n 3 C 1 V £ & „ 

tt»£*Lf::mRN A£, 7>n^-f7- *'J=fdT^ 

?T&1\ Hie DNA^f^o «aclZ«korm«C9-i:^tf 
#6. H6*ifc»licDNA$m\ BW7K'J5?^b^-^K©±fiXI*-fflJ0!) 
lifE^^alitD^-fV-ffflUtPCR^UlL, l(Hltt5c DN A 

'J -- >^^-;uffl tK g ^ ^ K £ =3 - Kf * *° y 3? ^ u*^ K f 6 d <t 

*-T. IE© P C R^ll^fcjatfflS Lfcm R N A * «Ii L-C, 
*»T1*Ic DNA^ltLfct. Cfl)1*jRcDNA^&2*ioDN 
A^^-T^c f©»atLtli, 0lJ*.l£, S 1 *?UT— b*26 (E f s t r a 
tiadis, A. b. Cel I. 7. 279-288, 1 976) % Land 
$ (Land, H. i~>, Nucleic Acids Res. , 9, 2251 
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-2266. 1981). O. Joon YooS (Yoo, O. J. t>. Pr 
oc. Natl. Acad. Sci. USA. 7 9. 1 049—1 05 3, 1 9 
8 3). XliO kayama— Berg;£(Okayama, H. RtfB erg. 
P. , Mol. Cel I. Biol. . 2, 161-170, 1 9 82) 

jttf, DH5ff$) lz^AL-C^a$i^*-B-. 08*ldU x h^+r^^ 'J 

09*1*, m±mm**imm<Dm-£\Zlt. H a n a h a n0)7a;£ (Han 
ahan, D. J. , Mol. Biol. , 166, 557-580, 198 
3) . fbfr-tb. CaC I 2 . MgC I 2 . XliRbC I ££:ft£-&Tmm Ltc =3 

^»4^iLtll Will*. JilTlc^-T (1) af&^t 'J =J*^ £ Is-frJ- K 3? 
P-^*fflL^X^'J-->^a. (2) PCRlC«fcyff«Lfc^P-^*ffl^ 
§X^7U-->y;S, (3) ffe©iMMBI!aT?BW#U'«:7* h^IS^ttX^ 
Z>1j&. (4) x^'j-->y^-;u^7K'J^^Kic^-r^fit^ 

Ua^^Utf KML, Zti^P-? ( 32 PXIi 33 PT-#^-r§) i: It, 
Mn$K&ft<D D N A £ ^1±H £ L - h P -fe ^ P — X 7 •< ;U $ - <t / \ •< ^ 'J ? < 
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&kMX P C R£frfcl\ IMtK'J^^ K©±gflXI*-£&£=i- K-T-SD N A 
Bffr^J^e^rSo cztlt^ftiDNAtuxii, 7.?'j--><? 4 y-^ffl*° 

\)^-J=f- &ffiffi(DmRN A £ y Lfc c DN A. X 

liy/ADNA»«Zti<t#4, ZOcfc^KLTfitSLfcDNASrtt^ 

32 PXI* 33 P-e«HBU ^tL^^P-^t Lrffl^Ta □--/%-< ?'J 
Sy-tf-va >X(i^^-^/\-1'^ l J^-<if— >3>^ft^5Ctlc«fcy % gift 

a)cDNA^-rs»He«i»*aiR-r6. 

-5 chicly. 5c©»BlB**©+frC>* ItttDcDNA^tMISSM 

JsiT©^«ic<ty, @m©c dn A$*-r*»fM£«n*4a^szt 

■r^t)*)v ^#>> c DN ■A^fg^f^— Iwfflji^.. fl2StiE&*fc©*fflB&S®T' 
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frbSlJ&tBiiLfcmRN A£/W ^'J^'TX^i+fc^. cDNAl^LfcmR 
N A le]i|X-f&o IslJlX^tLfcm R N A 'J KM9*$. 

M^-r-tf- hxii'j^E3M?a>*rtHii&££m*-c. tKu*^ Kr=HR*-&*. 
d n a £frr*»Htefti*£aft-f 

t"6*°'J*? U*^ K£$lTf -S^Sfi, ^*Q<7)^;£ (#Jx.(£. Ma n i a t i 
s, T. t), "Molecular Cloning— A Laborator 
y Manual", Cold Spring Harbor Laborat 
ory, NY. 1 9 8 2 ) UUfcoTSUfer § - ttfT*£& 0 ^ifl&cfc y ^ 

7X5 KDNAlCftS-f Sll«'£$MtU #b*lfc^7X? KDNA^bcDN 
A £8 $ y ifc-f Z i IZ J: y tf & 5 d t tfV # 3 o 

Ol igo 1000M DNA Synthesizer (Beckmantt 
W . X(*3 94 DNA/RNA Synthesizer (Applied 
B i o s y s t ems*±®) £ffllvCfc**-f * = 

h • h'JlXT^Ua (Hun. k a p i I ler, M. b, NaturB, 10. 
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105-111, 1984) mv>%&tfci\ fflk<Dit¥etmz£v&&t&z. 

t-^t^t &ZttfV%& (Crantham, R. Nucleic A 
cids Res., 9, r43-r74, 1 9 8 1 ) „ Ztlb&&IE$>J 

ir=S- K^&$<6^7-f7-$?i|fflLf=fiMft1$ftW^JEJISS3ea (site s 

pecific mutagenesis) (Mark, D. F. b. Proc. 
Natl. Acad. Sci. USA. 81, 5662-5666, 1984) 

aid jjysiifc-r s zi: 

tl-A-^U/<— h<£Hb3^fif|i& (M a x a m, A. M. &tfG i I b e r t , 
W. , "Methods in Enzyme- logy", 65, 499-55 
9, 1 9 80) ^vft+v3l^l/tf (Mess ing, J . IktS 

Vieira, J. , Gene, 19, 269-276. 1982) UlCk y fx 

«±*S* L < l£ 2 9 3-EBNAW £fl2St$s&$-t±& Z <t "C^So 

iu te j&kie&m * iss-r & z <t iz £ y . mmfeomfemm 
«jttH«*iffl Lfc«-«©^»<D»»«^i=«fc y , «-ai«»-r* z ttf-et*. 
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PLC) If] » £L<liii#n£s XI±Z^b(Dli^lfirJ:y. 7.1 

mz\t. -nzztumw^mim mm*, chaps. Triton x- 

tf. FLAGifh-^ ^-tXfv>-^, /V? 

^SA-r-S-ilCcfe y , -7-*-iB5lJSP»*c:*t&a)^P-rr-ifIc«J: y^BfKJ 
*-r-&Cli:35<RrliTffc«. AX*'J>74z^U=i 'J>S8S(*t^*"9— 

tXfy> ■ ha>lf>gSIIE5»J-eaieLfc«^A<fc* (H a y a s h 

i, M. K. Sl^Haga, T. . J. B i o c h e m. , 1 20. 1 232- 

1 238, 1 996) „ 

(ii) HI^M^^- *#0x* Kfc^frfSSI^S'-W 
Ciii) «H*://<$H£=i- K-r*7KU5?f L/*^ Katies** 
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ftc:»*L<i*2 9 3-EBNA*aiBa) £#sisft£«c: tic* y c 

X<7 K*a— K-T-S/-KU x^b^ 

itgRLfc^tt©^ * * mrffiTK u 5? * b*^ k £»a-t a z «t iz ^ 
y»&ti*38a^^-**if*ctA«-e#-5o 

-JUfflTKy*?* K£=i- 3?^ b*?- ?I±lffll!Sa>&fe{*l::*§#. 

KSa- k-tsjK'jx^ b*^ K^^t?*^^^— <D»T?$^-r*auia-e 

1= J: y , BTM(7)?Siiffflfla $ J^MlE^-r S £ £ f c J: y ft * z #T? £ * . 

*is #*tSl%ifflfl&<!: LTIi. «7Lli, +»-;KZ>«BBaTf&5COSail!a (G I uzm 
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an, Y. , Cel I, 2 3, 175-182, 1981). ^W— — X • /\ 
AX^-SPmM (CHO) £>vt KDH»L/y{7$— tffcStfe (Ur I aub. 
G. &tf C hasin. L. A. , Proc. Natl. Acad. Sci. U 
SA, 77, 42 1 6-4 220, 1 98 0) ; t hJi&]gfifi*HEK293 
&tfHUiEHEK2 9 3«ICX^X^'T> ■ A-^-fWlDEBNA - 1 
fifi^*#ALfc2 9 3-EBNAijiB& (Invi t roge n*±) lf£^lf£ 

S V4 OCDlSD^P^— £*Tf £p S V2 dhfr (Subramani, 
S. b, Mo I. Cel I. Biol. , 1, 854-864. 1981), t 
htoS^B^^n'E— pEF-BOS (Mizushima, S. 
St/N agata, S. , Nucleic Acids Res., 18, 53 
2 2, 1 990),^ h> # P^-OUX^P^E— £ — ^^-T-Sp C E P 4 (I 
nv i t rogenft) *££lf 3 Z <h £ So £fc, f8S L «fe 5 <t "T 6 *° 'J 

Biol. Chem. , 267, 21995-21998, 1992) , ZO)^ 
otZ&^VZ-tLX. m*-\t. hUIEp E F-BOSIC. vmv-^l> 
xMFLAGitfK^a- K1" ■SIBSUfcSALfc^XS K (p EF-B 
OS signal sequence flag p I a sm i d) 

&±&1fct LT2 9 3-EBNAiiifflfla^ffllx-g)ii^|Cli, Sm^O*— t Lt< 
X^7,^^> ■ /«— f i-r;UX<DH»jBj|i$^L. 2 9 3-EBN Affflfl&-e^Sli 
SS4<nrtftpCEP4 (Inv i t rogen |±) fc<t* Z t35<T?#-6. 

?g£$ffll&<bLTCOS«£/?ll^i§£l~li. fl^^^-tLT. s 
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^p^E-*-. $mm$£is*f-)-)l<. StfRNAX^^^&^ii^fcttf)^ 

l^&ZttfXt. $J*.l£, pME 1 8 S (Maruyama. K. S^Take 
be, Y. . Med. Immunol. , 2 0, 27-32, 1990). pE 
F-BOS (Mizushima, S. &{/N agata, S. , Nuclei 
c Acids Res., 18. 5322. 1990). Jilt p C DM 8 ( S 
eed, B. , Nature, 329, 840-842, 1987) h 

mZftM^Z-lt, Mz.lt, DEAE-f^h7>S (Luthman, 
H. S.I/M agnusson, G. , Nucleic Acids Res. , 
1 1. 1295-1308, 1 9 8 3) . 'j >&*;Uv^A-DN A&fti&i 
(Graham, F. L. van der Ed, A. J. , V i r o I o 

gy. 52, 456-457, 1973) „ TfT|gO) h7>X7i^va 
(#Jx.li\ FuGENE™6 Transfection Reagent;R 
oche Diagnostic s ttM) £ffl^fc75;£. fc-SLM*. M^'^Jl, 
(Neumann, E. b, EMBO J. , 1, 841-845. 19 

8 2) mz&y* cosmmzmv&3i-&zzti3<x*%& 0 

tKu^^ K£=i-K-f 3*°'j*<? \s*=f- v^timt^s-tmz^ G4 1 

#J*.(£, pRSVneo (Sambrook. J. h>, "Molecular 
Cloning— A Laboratory Manual", Cold Sp 
ring Harbor Laboratory, NY, 1989) XI* p S V 
2-neo (Southern, P. J. £.tfBerg, P. , J. Mo I. A 
ppl. Genet. , 1, 327-341, 1982) H£=> • h7>X7i 
?hL, G4 1 8iri£(D=lP--£^t- &Zt\Z&y, >)--^7V-Jl 

x>? ')--^<fy-)^mmmB^mmt. i%mz®.oxi$m?%zttfx$. 
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mx.lt* RPMI-1 6 4 oftiftXtt^u^yatfiE-r— ^Ufi'J^Sftife (D 
MEM) ^(DtgifelC, ^IZtSCT^ffM (FBS) 3?0>lfo;f fi£#£;$j!ia L 
tz&&%®Mt*>Z.t&'(!£&o £fc. 2 9 3-EBNA$BB&a>i§£|::li. *Ffl& 
(FBS) ^©Jtom^^MUfc^U^-ya^iE-f-^l/ft/h^J&idl 

(DMEM) ^05^ifelCG4 1 8 £*D;Lf:: d t tfX'Z&o 

(2) &J^£*ajx?y 

*W»*tfct^T» rjs^U3-xMT#l!W-f tit. 
Ltfcy, fro, ;uSi=»-r*KJ»^»M8©Ky;u=i-xas 
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141 2izm-t§kfti*m!8i£fT#l\ zt^-t^ hO) t &%xm&t% - t&V 
*itZ>&M£tf. p<o. 05, jffSL<lip<o. 0 1 -efc£B#, ^Sl^-O 

^- h 'J 77U ■ 5X h 'J— Sffir (Terrett, N. K. b. Tetrahe 
dron, 51, 8135-8137, 1 9 9 5) |C <fc -3T#btlf-4b cil&lSk 

77-V ' ^r-f X:7W& (Fel ici, F. b, J. Mol. B 
iol. . 222, 301-310, 1991) £ffcfil LTttJ&^ftfc^ > 

£®tLxm^z>z.ttfxz& 0 m\z\* s ^m^(Dmmm^mmx<7 >)--><? 
*#guHa>ttJ8iPi;&*aj «*ici*-r >x 'j >#aH£5t#k «k y l < it. w 

^ > y «v - ^ffl wtnw&m&x. it * <d mmm t tmit £ * * -£ * is v . 
s**i*ta>-ci*te^. Me*°'j^^ Krosit^^^ttf *<z>icffl^s^ra 
D mfetoc AMPm&nfmzftmt-t&x* i )--><?is& <«t, cam 

X^ , J-->^j£<t^-r^) . St/ 
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1) c AMPSX^'J— 

«l!SrtcAMP»£a>fcM£m«i:LT» Sft££fli*iJ (ftrcfi-ox y 
->Uffl»JMEi!WBIiai:, KSHb£1fc£*8Htt£t!\ fflfiE«BJiarta)cAMPaSO 

eosftSffist-rs^igwoDc ampsx^ y t*i4. u— - 
0ij6. 7. 1 o. xi4i 1 icc«o!)«-^aciw«kysg!fi-r*zitA<»*Li>. 

EC S0 A<1 0//MJ2TF (MK#£L< 141 //MBIT) fl)KBHb$tt*7J-Xh 

c AMP»s<D«<bii. «;U4\ «s&a>niH0y 6X1*1 nc^-r^aic, rtrgs 

(Dc AMPjlil^^r-y h (Ame r s h a mfctH) c A M P ;1 

t©tft^Mt§-ttt't^L, &*IM4» ^5E(D«#|7XI41 Olz^-T 
<k5ic, c AMP*£lztS#LTte¥*#Htll*ftSiM5* [#J*-I4\ ;uv?i 
J 7— - tf©ate^<0±3lEI= c AMPfo&mm (CRE) £|f ALfcitfi?-] (Dg? 

sit*»«f-r-&cti-«fcy. m»M(=c a m Pias©* ft * »«ft « c t tif § 

■So 

!B«rt<7)c AMP8S4<±*t<ill BUI2IS^b^^(4. x^y-->?y- 
>hn-;u<tLT, y— ;uffl»KIElft»ilia<Dftt?yi-« x^y- 
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rftj&a>c AMPU^^ h (Ame r s h amtt^) E&MlCcA 

m p m&o&it&iMr-r&z t [c£ y . y --^yv-^mft*) k£ 
£•31^ \>xr <»^\m\z &v mm? zzttf ?tzt>*>. *?y-->yy 

2 0B#F H 1ig#U fitl^T* lgife£lJS3ILfc&, Immol/L-IBMX (3- 
i sobu t y I— 1— met hy I xant h i n e ) /DMEM400//L 

£fin* s 5%co 2 #st, 3 7°cr-i o^r H i-r>*3.K— h-r-So im 

mo I /L- I BMX/DMEM 1 0 0 ju I T?#SlLfcSt«Hk$«B (fll*!*.. <b 

*?^k, xiist#n) £mu Mic3o^p B i>r>^iK-h-r^o & 

[09*.f£, c AMPglM7 , >-b'f^ (cAMP enzyme i mmu h o 
assay system;Amersham pharmacia biot 
echtt) ] £/S^T;U5rf6o KBfc£8B#«TI=fc(t«1#JIWfccAMPS: 
<D±»j&<«££*i*:aeHbfc*s£. 'J-->^^-;uffl/K'J^^ K£JSte 

MtcAMP ajSfl3Sfc$»«f -r * - 1 k «fe y s y --><fy-)im# y * 
^K*sit^b-r«*a*x^y-=>^-r*»^i=tt, fi<o$Mi 

->^'V-;Uffl7Ky^^ K£=3- K-T^itfiT-t. c AMPSftlcflgFLTte 
¥a^PS|T$^^)ji<E^ [$J*.l£, ;1/V7i7- tf <7)3tfe J f-(0±3SElZ c AMPJ& 
£KJ« (CRE) ^ffALfcite^ ; ffil?LI*, pCRE-Luc^$- (C L 
ONTECHtt) ] ££©ALfc«Ii&£, iftfc^i»ALfcSL 18-20^M« 

lis J&ife-e#SRLfcS*fcfb£tt£in?L 5%co 2 #st« 3 7°ce5~6B# 
7— ifjsit^an^-r*. tttHb^ttsaTicfcits^RWEc UTK-s-stta-t 
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2) GT P r sg^ix^ U— ->^i£ 

GTP rS^lS (Lazareno. S. StfB i rdsal I, N. J. 
M. . Br. J. Pharmacol. , 109. 1120-1127, 199 

5^--^vv-)\,m^)*?^*ttmtth*tm (fto*>. 7i-xh). 

Ommo l/L-HEPES (pH 7. 4), 10 Ommo l/L-NaCI, 
10mmol/L-MgCI 2% Slf50mmo I / L - G D Pjln^^T?, 
35 ST^t$£ftfcGTP r S (400pmo I / L) tS^-T*. K8Mt'&*l?¥ 

«pi?aaL. 7-c;i/$-i=a#-r*GTP r s©jki*gtt*jfti4:-»^i^-e/3 

g t p r sjg£££f«IJB-r<5*#&«l<»G t p rsJS^ix^ 'J-->^x£t? 
i*. 35 s fgi^^tGT p r s^TCfc^t. *)—-^W-^)\,jmn 

GTPr St. *et©GTPrst^i»u #tt£*ifcivr*ifr-£iz#* 

3) Utf> h'^SX^ 'J-->^7J^ 

? £i§£lcl;j:, &T©^iil:: J: yaffil*- 
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- (t°'Jv>-4 — f;u) x^;u 5 1 ^-'<> , yx— KXIiL-or-U v^X^r 
^v;u=3'J> ^U^M KBMt£1fc£*l=-£l$ifiH 

at;/xi*GT p r suffix j: yfita-rs-t 

•So 

(3) SKJPi&ftfiiEililftJ&ife 
ffiXtf/XI*&*fflE3K*aJiS*a («BRjS^|»&t;/XI4S&*»l ; ftl~f*-< 'J 
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*:?*K£S14fc-f<&«lR£flli**zi:j&«T?t» MlESteMftl*. * 

2fcT?aK**i.fc2- (tru 5/ 4— r;u> x^ju ?*'<y % sx.— b c&r<d 

HfiStfiJ 7 #HB) XI* L - a - U 7?f vil*3 'J > ir )\* (HSfc^J 1 
0#&§) If^flfSli^, 2- (tf'J v>-4->OU) X5^U 

'j x ^ k *jstt<b-r s^ft t ^ Emu**-*! fen 

Wit is, &&<Dnmm9 iceikd^icj: y tT# ? z .t 

'j-^>y^-;uffl7K'J^^ K£S1M;U -OX'J >»»*ffiat$i±^ 
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lifIPJSjftJWfc£l::<fc5«P«-5, &5lM±» »aSL<l*S&afc£<D£a«!L 

■5. ftfcB^SBfcSfta^^KKfcoTl*, »&$©#«P#5-tf»*Li\, 
«Pjft5©fca©HiMlJ*ttf::fcl*Ttt» 1 XI4-t*i.fel±fl)S14«lSt, 

Jfcttl*. S&lzft-oT. *Stefc#R#J&rt©&Jmaik 0J*I4\ 7&iR*k ftSfflk 
ZfeitWL XI**»*L<li»»a«lftl<j:if*M-r*-<l:6<-C*«. tt«XI4 

£P<Bfcft<Djfc{*f&j*1*ll*. fiWAIi. ILSSfflU 5S5ft»k S9*!L *>P-y^#k 

fimoSSlnSlL aiH&k SffiftL tt*»k 3f#*k Xl*teJRJW*£*rr 

?«SiJXI*»aS9a)*«?ffllfcL-C(*, ^Pei/>yja-Jk tK'Jx^U 

>yja-;k ffifeltt (0i]*l4\ tJ-'J— . TJU=i-Mi (0>J*.I4\ x*/ 
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|-fcl^T. 1 BlZZ>$mo. 1~100m gl ifSLOiO. 1~50mgT?& 
L<liO. 0 1 - 1 Omg-efe&o 

-ttLJamzt,, Witt. ite ; f-/ s &*lct*fflT?fe4b. 

T--f— -IA, 1 9 99#XliTadash i A r i g a JSlISY uk i o S 
a k i y a m a jE&tf«lUM> . MSSI ttlft 4 0 (17) , 

2772-2780, 199 S^lClSftO^&IZfto-Cfrfc 9 C £ ^fr £ 

E9J*#2T?a*;kS7 5/»E9IXIiE5flS-^1 6T^^tL^T5^^ 
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RSf *t»fl!)T?tt<f^. &£>\ ftKK&fclMSy* 4*tt©*Ss (Ma n i a t i 
s, T. b , "Molecular Cloning— A Laborator 
y Manual", Cold Spring Harbor Laborat 
ory, NY. 1 9 8 2 ) (ZftoTUffiSLfco 

E5fl S^- 2 "C^ £ *t * 7 5 / ^iB^>J b £ 6 *° 'J * ^ K * =i - K ? & £fi c 
DNAIi, th^VADNA (human genomic DNA ; TOYO 
BOtt) JiiirU jffilE¥B*-?KU>7-4?ilfBS(6 (RT-PCR) led: 

EJUfrbk^V^X^ K£{£fflLfc 0 WE(D#^-rT— ©5' 

SfcSBlCl** ^-ft^K, Xba lBfllE!IJj&<ttJDL.Tfc5. RT-PCR I*, DN 
AtK'J / 7— -tf (Pyrobest DNA polymerase; SSia 
tt) £JHL*T. 5%v>^;U7JU**V K (DMSO) #£Tf, 98°C (10 
TO) ir5 8°C (3 0W «t7 2°C (2#H) t bft-S+M £;U£ 3 4 [s]if£ 
yil-rztlC«fcySgj|gLfc.'-t©16IR. O k b p©DN ABrfi-jWIMB**. 
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mtfrtzmtimKzummmxba i xm\tLtz&. p ef-bos^5 

h'Rt/p EF-BOSv^y-^I>X77->^7^5 K( P E F-BO 
S signal sequence flag plasmid;Mizus 
h i ma, S. &.tfN agata, S. .Nucleic Acids Re 
s. , 1 8. 53 22, 1 9 9 O) [C s P— ->^Lfc 0 

□ — >0)i&2iU?lJI3\ vft+v^-S^-?- (dideoxy termi 
n a t o r ) ;ilCcfcy DN A V— ^X>+»— (AB I 3 7 7 DNA Sequ 
encer;Appl ied Biosystemsft) ^fflL^T^^L, lE^iJ 

cONA©5' *3i&tf3' 3fciffi thifi^cDNA (H 

uman Pancreas Marathon — Ready cDNA; C I 
onteehtt) ££IM<!: Ltll\ RACE(rapid amplific 
ation of cDNA ends) j££fr&ofc 0 ^f*#J&}iftl3\ MB 
c DN AlC^#<DT-zL7JHCtJEofco 

5' -RACE-CI*. 1 lalBOPCRlzli. IBfiJM 5 T?S£*i6^iE5i|fr 
b££*'J=f*£ U^t^ K«t, API^-f^- (lffllBcDNAlZgstt) £££ 

fflLs 2[US0)pcriz[±, iE5iJM6T?a£*i6Mffi^frb&&*u=f*^ 

b*^K£. AP2^7'f7- OHTlEcDNAfcgtft) <t£<$JBLfc 0 
3' -RACETil*. 1 IsISOPCRICli. £9>J## 7 T-g£*l-i>£g@E$"Jfr 
&<g>*U=f2?U*^ K<t, HuifiAP 1 ^'fV-t^JBU 20S0PCR 
E5iJW8-ea*tL**»iB5>J^e>6:WJ=f^^ L/*^ Kfc. 1982 A P 

5' -RACESJ/3' -RACEOI |slg(7)PCRI*s T a q ?K 'J > 7 — t? 
(LA Taq;Clontec htt) £JflL\ 9 8°C (2 0*^1) <t 6 4°C 

ootMai) t7 2°c (3»w) i^?><ES-y--r^;i<*2 7@«iys-rcfcicj: 

yHJIILfc. 2lH]ga>PCR(i. T a q/K'J^^— if (LA Taq;Clon 
t echtt) 9 8°C (2 0M) «t6 4°C t7 2°C ( 3 # 

PiS) t^t»35:-5-9--r^;U$3 4|sl||yig-rztIcJ:y3l«5Lfco m^titzPCR 
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£ft0>££E9JI2« **i?ti* */T^"4->^-5*-^-ai=«*:yDNAi/-^ 
X (ABI377 DNA Sequencer;Applied Bi 

osys terns tt) Lfc 

5' -RACEl^y. 5' 3fc4§<Z>E*"J<!: LT» E5U##9T?***i*4&*E 
5fl*<#&*l» 3' -RACElCky. 3' 3fc$ffi<DE*iJ£ Lt, E5IJS^§- 1 0 "C^ 

J&3 K> (a t g ; ^200f^202i) (Df C±3lEI=»±3 K> (t a 
g : mi 6 11-^1 6 3f) i&E»Jt:a K>t«irSBIi*&3 K>«t(D 

Bltli. «< >7l/-Af^3 K>t§y 3SEJ»Jli#iflELfcl\, E*>J# 
^1 OT?&$*l$&£E5UT?ti\ ^SLfcttfil-Hita K> ( t a a ;^217 
#~£i2 1 9#) A<#^Lfc 0 ttot. E5U»#1 -C?S*4i*ME5iJ^ fflft 
a K>Stf«i&a K>$#tr±*7 5/KE5»J*3— K-r***E5>J"efc*di: 
A^JWLfc. Cfl!)E5>J^t> ; ?iS**i*7'5yilE5»J (33575/1) 14. 

R T - P C R;£ Ic £ <-J, E5UM 2 T?$ £ *tS 7 5 / &EH A* 6 ft * # 'J ? 
K*3-K"r*7K'J5i^ b^K©«S»fli*» J2lT©¥II-C#*fLfco 

*?\ t h<D#« [fis m®&. mtm. mm. mm. mm. , 

*ft. TMtt. <£>n. iteffi. Bi. IWL WHL 'MS* # 
SI. MIS. ffttfiL ol&JiU SOW, SJiL flr£»L &tf«*J 
A+ RNA (5//g:Clontechtt) £ D N 7 — tf ( D N a s e ; N i 
ppon Gene ft) $ffl^T3 7tt 1 5»BSJl;$tfc. DN7-*«i 
Lf=* 0, JA + RNAfl)^, 4//g^fflL\t t (MMLV Reve 

rse Transcr i ptase;Clontechtt) W l J 4 2 "C^ 6 
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cDNA^ll7K8 0 0/i WzmMLtzo 

* *i 5 ^S1B5>J A* £ & -5 * 'J =T5C 0 K i: 1 2 Trg $ *i4 £SIB$1J 

t> 'J =f* KtS^-f ■7— L-CfflL^*PCRlz«fcy, 

**fLfc. ItTSBPCRlis T a qT^'jy 7— tf (E x Taq;S|Itt) 
l\ 5%DMSO#m, 9 4°C (3 0»fBI) <k 5 0°C (3 09131) <t7 2°C 

i^f)ftst-r^^3oiiiyfit^ti:j:ysatLfc. f*j 

®mmtLX. flWB©t KD&KSfl)cDNA£ttS!£U thG3PDHZl> 
h □ — 7Uif it"Hz -yh (Human G3PDH Control Amplim 
ar Set;Clontec h *t) ^ffll^HftftO P C RlZcfc "J , 
T;UTt K-3-'J>»5*t KPyt- tf (G3PDH) <DafifiS : y-*JtMS2F-&f;:o 
PCRJ5(E^«ll4, 1947**P-xy;U=r*fti*«lLTjB«fLfc. lE5lJ#-^2 

T*S£ft67S/^IB^bfc:67pJ'<:7 : ? i KeDmRN Alz£*-f 0 0 b 

mmm 3 : mm** 2 vm z & & y § > » a & & £ u ^ Z± E £ 3 - K-r 

£3** ^ y h^VAD NA(rat genomic DNA ; C I on t e 

2-7 b*? 1 Ki$^7-f7-bv hiLtffll^PCR^ofco iftfePCR 
It. DNA^U^ 7— If (Pyrobest DNA polymerase; 
SSittt) £SH S T, 5%DMSO#iTT?, 9 8°C (10»H) «t 5 7°C (3 
0S>ffl) «h7 2°C (1#|ffl) t^bftS-tf-f ^;U*3 4@I|SySL, Z(D 
PCRift^iidrL, DNA*°U>7— If (Py robes t DNA po 
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I yme r a s e ; SJiiStt) £ffl^T, 5%DMSO#fiT^ 9 8°C (10 
®m) £5 5°C (3 0fl>|B|) <t7 2°C ( 1 ^ffl) t^bftW 4@i 

CEai-ffl^*^7-f LT. 8^11^2 1 ~2 4-ea**i*a»E5lf^€> 
^•S^-'JJ^^ K4»£aft-Lfc. 

JilTO>RAC E&Tili. LT, ^^hiacDNA (Marathon- 

Ready cDNA;Clontechtt) Lfco 5' -RACEtli, 

^K£, AP1^7-f7- (MIBc DNAlCjStf) £ £ttJB U 2@B©.PCR 
lcl±. E*]#^2 2T?S*JhaiS£e^£fc3*y:JS$b**Kfc» A P 2 
^7-f7- (fTSBc DN AlZ^ft) ££fcfflLfc„ 3' -RACEtli, 

1 [s]g<Z)PCRl3l3\ E?l]#^2 3^£ft6i&&E^b£5:f U 
^K<h. MI5AP 1 zf=7'C*-k£QimL+ 2ls]g<DP c PJcli. E5>J#-t2 4 
■C^^H-S^EJiJ^b^^^-'J^^^b^-^K.!:, bUISAP 2^7-f7-t^ 

5' -RACE©1 [Hg&tf 2[5]g0>PCRIi. tft^tl. TaqiH'J>5- 
•b* (LA Taq;Clontec htt) 9 8°C (2 OtMW> <!: 6 5°C 

ooara) t7 2°c (3#ra) 'tfrmz+M ^;u^3 4@iayig-r-ti3j: 

yUlllSLfco 3' -RACE<D-|[s]g&tf2[5]gCDPCR(±, 

Ta q/tf'J *=j— tf ( L A. Taq;Clontec h }±) 9 8°C (2 

0»H) £6 5°C (3 0$MH) <t7 2°C (5#IH) tfrbftSf 'f^;i/*3 4@ 

«ySf CtlZcfeyHJfiLfco 5' -RACES(/3' -RACE^f^ 

t>tlfcPCR*«B©«*E5>J»«f*lT«:ofc. 

y=r^^ b^-^ KatflE5ij##2 6-ea**i*ffiaE5ijA^e»«:s*y =f^^ i^* 

* K^Sffl-Lfc. -©^-f?- fe-y h*ffll^tlii[E7f hHBic DN A£i£M<i: 
tSPCR^glLt. MIBPCRIi, DN A/-Ky>7— tf (pfu t u r b 
o DNA polymerase; STRATAGENEtt) 9 8°C 

(2 0tWB) t6 4°C (3 0W «t7 4°C (2#H) <tfr b&S+M <?JU£ 1 
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2HL 9 8°C (2 0#IH) «t6 1°C (3 0»f&) t7A°C (2^1) £frb£* 
1M$;U£1 2[sh f Lt, 9 8°C (2 0#ri) <t5 8°C (3 0fMW) £ 7 4°C 

M<t L. DN AtK'J^^— t£ (pfu turbo D N A polymera 
s e ; STRATAGENEtt) 9 8°C (2 OHMS) <t6 4°C (3 0ft? 

fg|) <t7 4°C (2»3 0»B) £^&&<&-«M$;U£l 2 0. 9 8°C (2 0» 
[SI) <t6 1°C (3 0»H) <t74°C (2»3 0W <hfr b&6lM ?JU£ 1 2 
[Hi. *Lt. 9 8t (2 08>M) <t5B 0 C (3 0M) <t 7 4°C (2#3 0*l> 
N) £frb£&-tM^U£ 1 6@iyiL,fc 0 CffiPCRi^l (liiT, PCRi 

IlL^t, fcJg^ftfcJSSEJiJlcS^-O S5»J##1 3T?a**i£ffiSE5Ufr 
z>ti&it\)3xv\sit s f- K 9— K^^-f "7— ) £E5>J##i 4-(?^£ft& 
£HfcE5'Jfr b & -S^f 'J =f 5? <7 b^"^ K OJA-X^-fv-) t^iSI+Lfco 
fc\ m&0)&? : 7'( V— 05' ^ft^ft. Xba I gaiEflJtfttJD L 

iaA^iSitSPCR^lLfc. MBPCRli. DNA/K'J>7- tf (p 
fu turbo DNA po I yme rase ; STRATAGENEtt) 
9 8°C (2 08>K) £5 9°C <t 7 4°C (1»30W) <t 

36^b3EES-9--r^^*2 5iHiiiyiB"rcti=«*:yiijfiLfc. *-a>^m. «i. ok 

b pfl)DN ABrJWitt^ftfc. CO>BJr)T-£frJI&iff?tX b a I T*>PHbLfcgL P 
EF-BOS^7Xi K^fflUt^P--^Lfc. #bftfc?n-><7>ME 

jijii, vft+v^-s*- aicj:y DNA->-n>*- (AB1377 

DNA Sequencer;Applied Biosystemstt) f 
ll^ftSL. E5US-^1 5-e£*ft5E£E$lJ#»&ftfc. -OEJiJfr b^;I'J 
Sft-STSyKEJlJI*, E5»]##1 6T?$£ft*7 5/»E5UT?fc-3*:. 

&iz s »bftfc«rffi**E5iJ**l-S6fi-LfcE5>J*-ti 7Tf$*ft-5ffi»E5>J 
frbft^'J^:^ U*^ K«fcE5'jS^-l 8T?g£ft<&itgE5iJfrb&&*'J:J 
b*^ Kir^^-f?— \>v Vt U 7 *v h§?/8 SflH&lfc R I N — 5 F (AT 
CC : CRL-2058) &3fc(Dc DNA^SIt LtPCR^4ofco 



WO 02/44362 



PCT/JP01/10472 



40 

IffEcDNAIl ^RNAffgiiS^ ( I SOGEN ; - y* 0 >v-» £ffll^T 

ifSPCRlt Ta q7K«;>7-4? (r Ta q ; SJBita) £JBl\ 5%DMS 
0#£T-C, 9 4°C (3 0W t5 7°C (3 0#H) £7 2°C ( 1 flfll) <tfr 
bJS:S1M$A'£3 4|Hli^yjg'rw<»:lCj;y||lrfiLfec PCRSftlWt 1% 

SIC, -7^Xl!$/8*fflJ&|*N IT-1HHB& (ATCC: CRL-2055) frb 
lULfccDNA KI8j8iiTO*R I N-5 F<Dii^i:|5]#lcLr. ERN 

AmiSilS^ (I SOGEN ; -^tK>V-» $ffll^Ti^R N A £18§!i Lfc&. 

b*^ K<©tt*E5>J S«ftl5-Ci*ft6ISifi 
5»J) i::*-3lvcKtl-LfcE5»JS#l g-eS^ti-SMKJiJ^^^^^'J^^ b 
K t EWM 2 0 -cm * *i«ffiSE5>J^ b fc-S* U =f 5? ? b** Kir^^"^ 
try h<t LTfill*fcci£:J2Mli. r; hf^iStt^R 1 N-5 F<Dm£t 
mC&Mz&V PCR*tT^fc*eS, $5400 b p(DDNABrJt*<ttai**Lfc- 
ItlEDNAHftli, E5>J#-^i T?a*3h.ft<SSiB5i^bftSt hS£*°'J*^b 
^f 1 KXI*S5>J## 1 5T?S$*i-5ffi*E5»JA x bft-57f hfiJfctf'J b:t5 1 
Kl::ftJ^-r•5^'^?X*5fc* 0, J b*?- Klz&3fc-f ^jtbtu T^xlS 
jBIM&fcfcfcl^T*, 2X1*1 6T-S£;h&7 5/i£E9Jfrbfc67K'J 

(Dm R N A tf§m L T^<& Z <t A^St^ * ftfco 

Htriensfi^J 2 &tf J: y s e^jm 2 r-i$ tt*r ^ ✓ keja** 

»1f*5l»Wc1#Jlfi<ll-l63HLTl^Zfc*<!pJWLfco £fcs HS/BHIII&ttCifcfB 
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§75^ WRM& ^^c-stK'j ^ zf? m *stt<b-r £ m ^ - <t 

Hffifl] 4 : E9I#^ 2 X^ £ 7 5 / MM g> ft & * e U ^ 3^ K(P 2 9 3 - 

e b n aMM^±&MB±MMMML£<£J>MB& c a MPM(0^b 

E!U« / SEW b ft £ # U * K £SEK * ■& 4 fcd&lz * 

WEHlfi«l WfiftLfc^n— "Tft^^, E5flfl#2T?a**L*75yM 
^J^bft^TK'J^^ K£=i— h*micDNAj|AU: P EF-BOSv 
^tily-^l>X77'y^7XS h' (KIT, ^7^S KpEF-BOS S 

£t\ 37- y>=l-hL^:2 4^;^U-hlZ2 9 3-EBNA$iBa (7x1 
0 4 «J!&/^x;u) £««LT2 4B*|BIMLfcSL h^>X7x<7 «>3>tt» 
(FuGENE6;Boer inger Mannhei m#) £fiH*T. fllllB 
ffflflSlC^^X 5 KpEF-BOS SS F-N AXIi^XS KpEF-BOS 

OB*figHS*U «l*T, J£ife£»3ILfc&, 1 mmo I /L- I BMX (3-i 
sobutyl— 1 — m et hy I xanth i ne) /DMEM500// I £ 
in*. 5%C0 2 ^ST> 3 7°CT*4 0^-T>^i / <— h£frftofc 0 ftfc\ 

)!&-$c AMPSai^lwttLfc. cAMPtroiSlt 7tT550)c AMP»*ft«7 
■yt-fi (cAMP enzyme immunoassay system;A 
mersham pharmacia biotech $t) (Z<i; L J frft ofco 

^7X? KpEF-BOS SS F-N A £SA LfdfefflA&Tfl*. fflflSftc AM 
PiA^7X= Kfitt#WIC±#-r«dt*<!f»JWLfc. ^7X5 KpEF 

-Bos^^ALfc^BS-ei*. WcAMPictw^ofco mm^2 

T?$^W7 5/ »E5iJ b ft 6 *° 'J * K £«»3&S-r 3 C £ lc <fc y , c A 
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Zf? KU:fcl-f£-tz?D> 'y-tr>i/^-<7) 1 c AM P"Cfc* d tTb^JBJi L 

Ills : mm&^2r-mzH&7z;MmM^Kz#<)Kzr?h'o^oxB 

fc©t0t^7X5 KpEF-BOS SS F-NA»fc. 

£t\ 2 4^U-H:N I T — 1 SBflS (4x1 0 5 $fflfl&) £JHILT2 4B# 
Hig*LfcflL h5>*:7i$S/a>Ki6 (FuGENE6;Boeringe 
r Ma n n h o i mtt) ^ffll.^T, IfFSBftll&lC^XS KpEF-BOS S 
SF-NAXtt^7X5KpEF-BOS (3 > h □— £ — ) £it 
fi^lALt:. itfi^SlALfcaL 2 HXI*3 BIWJg*U «l*T* i&ife£»3l 
Lfcfc* U>IH8fl[r»a (PBS) T?3tL^ % 3. 3mmo 
KRBB (Krebs— Ringer bicarbonate buffe 
r) 1mL^M. 5%C0 2 SST. 3 7 °CTM ~ 2 B#IBK y*^*— h Lfco 
Sttl2/^7 7— S«3ISfe*L. 3. 3mmol/Ly;i-3-^KRBB1m 
L. XI41 6. 8mmo I /L^3-7$tKRBB 1 m LtDlvf 
JB;U 5%CO z #ST, 3 7tt*2W>+2^-hL'fc 0 Z©±;f£-r> 

m-f&^tlZ&V^ 3. 3mmo I /L^*;U=3— X#STTMi-f>XU >59-?iSa 
©fcfclifcl^s 16. 8mmo l/L^3-XfffiTT?tt-f^'J>»»I 
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flMBSfi&ftl 2 "C^LfcJ; 5 BRtt&ft £ L T I* * G S ^ ft^SMS 

Hi£M6 : $fflflSl*lc AMPlg(Ott^i:Lfc, eE3]g-g-2-g£3*l67 S 
/»iB$Ufr g>ft&#'JX7* KO)gtt^»tt-ra«igg>x^ 'J-->^ ( i ) 

?iJ^b^f'5/-K l J^^ K£a — Kt^^cDNAjiALfcpEF-BOS^ 
3 7- -7-*>=l— Hi:2 4^^U- KIC2 9 3-EBNA« (7x1 

o 4 «/^x;u) $itaLT2 4migsi. h^^x^i^ v3>iam (F 

uGENE6;Boeringer Mannhei mtt) BUlSfflflS 
IZ^^X = Kp EF-BOS-NAXI*^7X5 KpEF-BOS (3>hP — 
nmom*?*-) 50ng^l£flALfc„ iHs^ALfc^ MK2 0B* 
IHJ£*U ISl^C* «il!l£»3ILfc», 1mmo l/L-IBMX (3-iso 
buty I— 1— methy I xanthi ne) /DMEM400// L £flP*.» 
5%C0 2 #4T. 3 7°CT?1 O^Fel-f >^Fa^<— hLfco MIC 1mmol/ 
L-IBMX/DMEMIOO/y I T*#f? LfcfSgHb^ ($J*.IS. <b"&1fc, ^ 
3^h\ XlittttH) MftlU Ml- 3 O^W^a^-hLfc. tgtfe£l»ll 
L, ^b4tfcffflfla^c AMPM;1>ISI^Lfc 0 c AMP»<D$i]£li. rfiBStf) c A 
M P P^&ilET "J -tr -< ^ ( c AM P enzyme i mm unoassay s 
ystem;Amersham pharmacia biotech $£) I- <fe 

y * t\ e*ij#-*§- 2t-$$ti575y &£9jfr * ft a tK y * ^ k £fes £ -e- 
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*M0in?I±, WE£«« 6 -Cffiffl Lfc©iHC^5KpEF-BOS- 
NAMU:. 

hLfc9 6 5X^U— hK2 9 3-EBNA*fflflS (1x10 4 | 

fl&/^x;u) £»BU 1 0%*J£Kifli» (FCS) St^Mfa^- 
^UJSJfe ( DM EM) +-e-0MS£«. h7>X7i^v3>ai (LI POF 
ECT AMINE 2000;GIBCO B R L*t) £fflt^"t s %Is£fflf&lZZf 
KpEF-BOS-NAXI*^7X5 KpEF-BOS (=l> hO-^ffl 
) 0. 01ngtpCRE-Lu C<££— (CLONTECH 
tt) 5 ri g<t£iifc^#ALfco jt^fALfci. 8~2 0I^HJ$*L, 

rts£tt) £Jn*., 5%co 2 #«T. av'c-CB-e^^a^-Kfco 

fc*fi£i»5IU $fflffe)§8?;£ (ffllfi;8»?* L C j8 ; Jtu*-f -e»»Lfc8L * 

>^r) (ML3OO0 mi'crotiter plate lu 

minometer ;Dynatech Laborator iestt) £181^ 

£J83iTS*Ri:LTafcLfc£;:5, 2- (e'J v>-4— <;U) x^;u 
^-/<> V*X— h (LT-1 Z 00595 1 9 ; LaboTesttt) l> 4 

•3©H&5fcafc£B»f5-*#-e#fc. 2 - (t°>Jv>-4-^r;u) x^u 

^^-/<>yx— h(DEC so filli. 3. 

24ft^b-H-M I N6flfi (2 x 1 0 5 «) £MU 1 0%FCS# 
f DM EM4>"C2 BfSiaSLfco fitl^s i&ife£*3ILfc«, KRB-HEPE 
S ( 1 4 Ommo I / L - N a C I , 3. 6 mm o I / L - K C I , 0. 5mm 
o |/L-NaH 2 P0 4 , 0. 5 mm o I / L -M g S O 4> 1. 5mmol/ 
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L-CaCI 2 , "lOmmo l/L-Hepes, 2 mm o I / L - N a H C O 3 , 
0. 1%BSA. pH7. 4) V^9tl\ 2. 8mmol/L^-^KR 
B-HEPES (1ml) 5%C0 2 #£T. 3 7 °CT* 3 0 ~ 6 0#m 

ii^M©!^, 2- (tf'J v>— 4— -OU) X^JU ^K^Vx— h£2. 8m 
mo l/LXIi16. 8mmo l/L^-^KRB-HEPES^H 

Lfc2- (tf'J v>— 4— -<Jl/) x^;u ^Kr^/x— hit&O. 5ml£Jra 
it, 5%CO z fffiT. 3 7°C"C*2 Oflfdj-O*^— hLtz 0 ^©±SS*-f> 

•t<z>$^ 2- ceu v>-4--<;u) x^u ff<>7x- h*ja»iw«fcy, 

2. 8mmo I / L ^U=l — X^ST'eii'f >X U >#Mlii§*n L&frofcfr\ 
1 6. 8mmo I / L >f;Ua— *#£TT*l*-f 'J l/tfafcatfifttl LTl>fc 0 
ftoT, 2- (t°'Jv>-4 — OU) X5^U hi*. KMSOU 

2- (tf'J v>-4--OU) X^U ft^> l /l- hia^-0)lllife^J7 

-e#e>*ifc$3l3 3oc7>;o 'J-->?1S£!|$3£>i*l loroft^coutt, 2 
- (t° l Jv>-4-<W if;l- ft/^yi- K<!:[^1fOll^$-SJ£Lfco 
•t(Dje»» «rffi<b-&ttSWai=*y» 2. 8mmo i/l^-^stw 
VTJJ >«-»*l±«ft!L<i:A^ofc6^ 16. 8mmo l/L^-XS6Tf 

SD7'^h (4iSIK: U7tt) lis — Bftffe^^i^. ^3-X2g/k 

g^ng4Lfc. sona-xfiffisawri^ 2- (e>jv>-4— r 

Jl) X^;U ft^>7x-h (LT-1 Z 0059 5 1 9) 1 00mg/ 
kg^»W# (i- P- ) Lfco 0$MH* 3 0»B. 6 
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JliiaHtfl)aiSl-li, Jfil&iO. 33mo I /Ll^it^ilp Ofitfft: 0. 
3 3mo l/L»83HI=1 : 1 0) Lfc&. (3 0 00Xg, 1 0» 

KM. (3000 x gl 1 otffkl, 4°c) Lfc±Sja^fflL^f=. jfiiffifliroai 

SIZI*, ^l/3-XCfXh73- (Wa koft) zmwzo &tz. 

X'J >ajtO)3W£l=[*, 79h-'f^ l J>7*;"b'f^fA (A me rsha 

r*j tt, u>hP-^8 [ffcfctu 2- (eu^>-4--<;u) x^;u ^ 
*K>yx-h*t3HnSJ l-*f?"£*rMtf. P <o. 0 5 (**-i-t>KD 

H1 lc^-r<fc9l-» 2 - (tf'J v>-4->C;u) x^;u t^'O'/x-M 
o o,m g /k g«#icJ:y, SOua— OttHMiia&Ulfc^T. lfil$g* 

ii^lCfcL\T. 2- (t°'J v>-4--OU) X^;U ft^/l-HOOm 

lflrSD7'vhl:fcl^ 2- (t°Uv>-4-^) x^;u * 

GK (Goto-Kakizaki) (-f >X 'J 2 S! 

SfT&ofc. hi*. 1 9 7 5«*^l¥»ilift*«»»S 

blzJ:oT. Wi st a r ^5 'V M::fcl+S«n»fiffiS«fcl$©»«1IE<B«* £ 

(p. o. ) Lfc££El*U*. SD7-V hW^^^lHl^l-fT^^fco 
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(iti=mg/dL) OmttmtZ. H13IZ^ 

to m3\zm-rti^ r*j it. a>hp-;n* [-f 2- (t°Mv>-4 
-i'ju) x^;u ffO'/x- K^Ani?] iztt?&%M£tf. p<o. 05 
(x^i-^^ h(D t -t:fc&z,b£Sf*U ffi# r* * j i*, frls^EH 

A*p<0. OU'fc^It^Ilftt^. 

B 31-St J: 5 13, ^;Un-^m^3 oaiH&tf 6 Ofl-IBMIiiftfciSlvC* 
2- (t°U V>-4— T;U) I^U ft^>yi- h 1 OOmg/k g1S4l- 
J:y» JftL«fflfl!>±»A<MlC|qi«(**L. 2- (tf'J v>-4-< JU) 5 1 

Hfifcfljl 0 :»lfirtcAMPig|g<Pgfcfrffl«£Lfc> gyjS#2-eg"jFtl&7 
gyBBWfrfeft&rt'J'*??- Kfl>gtt*ttflrr&«lg<PXfr 'J-->^ (3) 

*3&Jfi«-ei*, fffllHIIifcflJ 6 -e^ffl LfcCt0i:^7X5KpEF-BOS- 
N A^fflLfco 

37- V>=3— K Lfc2 4^^"^— hl^2 9 3 — E B N A$fflflS (7 x 1 0 4 *ffl 

bs/ox^u) £nsu (fcs) 

(DM E M) h7^7i^V3>lil (L I POFE 

CTAMINE 2000;GIBCO B R Ltt) £ffll^r . ffistifflffolZZ?^ 
KpEF-BOS-NAXIi^7X= KpEF-BOS (=]> hP-JUffl<D 
) 0. 1 ngtpCRE-Ljc^^- (CLONTECHtt) 2 
OngtSafi^iALfc. ae^ALfcSL miZI 8~2 0«|U O. 
1%BSAMJ&*ft1?#«iLfcSt»ft^«l*in*. 5%C0 2 SfiT. 3 7°Ct* 
6B#^>T>^r3.K-hLfco «»*ift3IL. ^BfejtM (i!SSi*LC|8 : 3fc 

*y->365fe*? h ; m^-f &i;iaSSa (ML3000 microt 

iter plate luminometer;Dynatech Labo 
r a t o r i e s tt) *ffl^T3MSLfco 
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>^U3'J> tUt-fJI/ (L188 1 ; SIGMAtt) £5&#-f& Z t A ? T^fc 0 
NA?ifflLfc. 

=j^-y>3— h L/c9 6^^b- 9 3-EBN A^HBS (1x10 4 I 
&g/^x/u) ZmmLX 2 4B#RHtg#SL h7>X?x? va >fSH (LIPO 
FECTAMINE 2000;GIBCO B R Lfct) £ffll*"C, ffifE$ffll£lC 
= Kp E F-BOS-N AXIi^^XS KpEF-BOS (3 > hP-Jb 

fflog^^^-) 3 n g^ae^aiALfc. ae^aiALfc^, siz2 (mums 

SU ttl^-C. J&«!£ift3ILfc8L 1 mmo I /L- I BMX (3- i s o b u 
t y I — 1 -me thylxanthine)/0. 1 %BS A/DM EM 8 0 
j/L£ttl?U 5%C0 2 #£T. 3 7tt1 0$NHK Z/^a.*— h Ltz a MIC 
1 mmo l/L-IBMX/O. 1 %BSA/DMEM2 0 A< I T?*&8? LfetttBt 

|}S£c AMP*3U^I=ttLfc. cAMP*©»IStt. rfrg&0)c AMPB*jfejE7 
•yt-f & ( c y c I i c AMP kit; B$Vi- 'J l~cfc 
fc„ H{£#J1 0-ea«Lfcfc^«J ( U — Of — U !/^77f^3 v> 

tfc«fil:ttJIWft c AM PtO±S4<«S* *l, fiE^T. Z<ZMb£*!l£, E$U 
»# 2 T? a $ *i * 7 S / 6 * S /-K ■ J ^ ^ K * <b -r * ft t L T a 

IMJ 2 : VfrXl&flaifefefcM 1 N6ttlia*ffil*fc-<>X'J:/a-aBHtt (2) 
3 7- y>3— h Lfc2 4^^b- htM I N 6flflfl& (2. 5x10 5 «) 
^IfSU 1 0%FCSttDMEM (Cat. No. 1 1995-065; G 
I BCO BRLtt) tfC2BIWJg*Lfc 0 Lfc&, 1 0% 

(Ca t. No. 1 1 966-025; 
GIBCO BRLtt) 0. 4mL%1Slz_. 5%C0 2 #fiTs 3 7 °CT? 2 B^Rfl 
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B"Jiei&ii!!£l!R3ll&£U 2. 8mmo I /LXIil 6. 8mmol/L^ 
-XttDMEM (Cat. No. 1 1 9 6 6 - 0 2 5 ; G I B C O BRL 

«gfilJ1 0^»&*lfcA^ 'J— ->^fSa*B) i§?$0. 5m I £jnx., 5%C0 2 
•^(7)$gm. 16. 8mmol/L^-X#ST, L-a-'J 4 ;*X77f 

tt^^-r-So lot, mttf'ji-J 1 ? K(-j:tti*» jE«eHrttmji*=i>hP 
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u e n c ej ©KW£IB*-f-5o JlftMI-lis iE?iJ£a>IE$>lfi-5| 3 . 4. 13. 

•5> 0 



WO 02/44362 



51 



PCT/JP01/10472 



is # <d m m 

1. (1) E5lJ##21»a**i'S75/ilE5iJXIiiB5"J«1 6T?a*nS73 
/»E5>J**rf5# , J'<:7*h\ fcSlAtt, (2) SH5tJ#^-2T-a$tL§75/ 

mtrnxitmrnn i e -1**3*147 s^itEMuifcivc, 1 ~ 1 oiror?^ 

B& atf,OUittin£:hJb7 5yl&E*]£*rU Lfrt\ (a) ft 

ffiji-rssit, arx/xi* (b) sttfl:*it«cii=j:y. HKiE^eflartc amp 

2. E5>]#*2T?«£*I.67 5/KE5»JXI*E5>]##1 6 t?i££;Jx-§7 3 ^ g?E 

3. E5lJ#-§-2-CS*4x*7 5yKE5»JXI*E5"JMl 6T*S£*i67 3/i§E 
5»Jta>ftHttA < 9 0%JSl±-Cfc57 5/KE5>J* : frL» Lfrfc* (a) iSMOua 

at;/xi* (b) stt<b$*i*cfcizj:y, mshb^i*! c ampm^ii 
tt, &tf (b> s^b^n-sz^iccfcy. msmiartc AMPfi*iajn*-&*s 

5. E5i|#^2T'S£;ft&7 3/ME5iJXIiE*iJ#-5§-1 6T*S^7 5/iE 
911?* * tL-5 7 5 J BE$iJfr h> * *° 'J ^ ^ KT? fc 6 . aSlftft&ftlX $"J - 

6. gft$£i ~ 5 ©i*m^-8lcffi«(D/-Ky K£=j-K"f 6* 0| J22 u 



WO 02/44362 



PCT/JP01/10472 



52 

-r sxg 

s. ts^is 6 iz£»(om. eL<ii-€-<D«Bi!aK, xi*a*«i~5<D^-r^ 

* 

»«f Lfc«sa*sanb-r ftxs 

IS, 



WO 02/44362 



53 



PCT/JP01/10472 



Km 1 3 Xli 1 4 lzEtt<D»i£*&. 



WO 02/44362 



PCT/JP01/10472 



1/2 

FIG. 1 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co.. Ltd. 

<120> Method for screening agents for the treatment of diabetes 

<130> Y0128PCT-659 

<150> JP 2000-367349 
<151> 2000-12-01 

<150> JP 2001-243841 
<151> 2001-08-10 

<160> 26 

<210> 1 
<211> 1008 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (1008) 

<400> 1 

atg gaa tea tct ttc tea ttt gga gtg ate ctt get gtc ctg gec tec 48 

Met Glu Ser Ser Phe Ser Phe Gly Val He Leu Ala Val Leu Ala Ser 
15 10 15 

etc ate att get act aac aca eta gtg get gtg get gtg ctg ctg ttg 96 
Leu He He Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 
20 25 30 

ate cac aag aat gat ggt gtc agt etc tgc ttc ace ttg aat ctg get 144 
He His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 
35 40 45 

gtg get gac ace ttg att ggt gtg gec ate tct ggc eta etc aca gac 192 
Val Ala Asp Thr Leu lie Gly Val Ala He Ser Gly Leu Leu Thr Asp 
50 55 60 

cag etc tec age cct tct egg ccc aca cag aag ace ctg tgc age ctg 240 
Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 
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egg atg gca ttt gtc act tec tec gca get gee tct gtc etc acg gtc 288 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 ' 95 

atg ctg ate ace ttt gac agg tac ctt gee ate aag cag ccc ttc cgc 336 
Met Leu He Thr Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Phe Arg 
100 105 110 

tac ttg aag ate atg agt ggg ttc gtg gee ggg gee tgc att gee ggg 384 
Tyr Leu Lys He Met Ser Gly Phe Val Ala Gly Ala Cys He Ala Gly 
115 120 125 

ctg tgg tta gtg tct tac etc att ggc ttc etc cca etc gga ate ccc 432 
Leu Trp Leu Val Ser Tyr Leu He Gly Phe Leu Pro Leu Gly lie Pro 
130 135 140 

atg ttc cag cag act gec tac aaa ggg cag tgc age ttc ttt get gta 480 
Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
145 150 155 160 

ttt cac cct cac ttc gtg ctg acc etc tec tgc gtt ggc ttc ttc cca 528 
Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 
165 170 175 

gec atg etc etc ttt gtc ttc ttc tac tgc gac atg etc aag att gee 576 
Ala Met Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys He Ala 
180 185 190 

tec atg cac age cag cag att cga aag atg gaa cat gca gga gee atg 624 
Ser Met His Ser Gin Gin He Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

get gga ggt tat cga tec cca egg act ccc age gac ttc aaa get etc 672 
Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 
210 215 ~ 220 

cgt act gtg tct gtt etc att ggg age ttt get eta tec tgg acc ccc 720 
Arg Thr Val Ser Val Leu He Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 

ttc ctt ate act ggc att gtg cag gtg gec tgc cag gag tgt cac etc 768 
Phe Leu He Thr Gly He Val Gin Val Ala Cys Gin Glu Cys His Leu 
245 250 255 

tac eta gtg ctg gaa egg tac ctg tgg ctg etc ggc gtg ggc aac tec 816 
Tyr Leu Val Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
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265 



270 



tat gcc tat tgg cag aag gag gtg cga ctg 864 
Tyr Ala Tyr Trp Gin Lys Glu Val Arg Leu 
280 285 



260 

ctg etc aac cca etc ate 
Leu Leu Asn Pro Leu He 
275 

cag etc tac cac atg gcc 
Gin Leu Tyr His Met Ala 
290 

etc etc ttt etc teg gcc 
Leu Leu Phe Leu Ser Ala 
305 310 



eta gga gtg aag aag gtg 
Leu Gly Val Lys Lys Val 
295 300 



etc acc tea ttc 912 
Leu Thr Ser Phe 



agg aat tgt ggc cca gag agg ccc agg gaa 960 
Arg Asn Cys Gly Pro Glu Arg Pro Arg Glu 
315 320 



agt tec tgt cac ate gtc act ate tec age tea gag ttt gat ggc taa 1008 
Ser Ser Cys His He Val Thr He Ser Ser Ser Glu Phe Asp Gly 
325 330 335 



<210> 2 
<211> 335 
<212> PRT 

<213> Homo sapiens 



<400> 2 

Met Glu Ser Ser Phe Ser Phe Gly 

1 5 
Leu He He Ala Thr Asn Thr Leu 
20 



He His Lys Asn Asp Gly Val Ser 
35 40 



Val Ala 


Asp 


Thr 


Leu I le 


Gly Val 


50 








55 


Gin Leu 


Ser 


Ser 


Pro Ser 


Arg Pro 


65 






70 




Arg Met 


Ala 


Phe 


Val Thr 


Ser Ser 








85 




Met Leu 


He 


Thr 


Phe Asp 


Arg Tyr 






100 






Tyr Leu 


Lys 


He 


Met Ser 


Gly Phe 




115 






120 


Leu Trp 


Leu 


Val 


Ser Tyr 


Leu He 


130 








135 


Met Phe 


Gin 


Gin 


Thr Ala 


Tyr Lys 


145 






150 




Phe His 


Pro 


His 


Phe Val 


Leu Thr 



Val He 


Leu 


Ala 


Val 


Leu 


Ala 


Ser 


10 










15 




Val Ala 


Val 


Ala 


Val 


Leu 


Leu 


Leu 


25 








30 






Leu Cys 


Phe 


Thr 


Leu 


Asn 


Leu 


Ala 








45 








Ala lie 


Ser 


Gly 


Leu 


Leu 


Thr 


Asp 






60 










Thr Gin 


Lys 


Thr 


Leu 


Cys 


Ser 


Leu 




75 










80 


Ala Ala 


Ala 


Ser 


Val 


Leu 


Thr 


Val 


90 










95 




Leu Ala 


He 


Lys 


Gin 


Pro 


Phe 


Arg 


105 








110 






Val Ala 


Gly 


Ala 


Cys 


He 


Ala 


Gly 








125 








Gly Phe 


Leu 


Pro 


Leu 


Gly 


He 


Pro 






140 










Gly Gin 


Cys 


Ser 


Phe 


Phe 


Ala 


Val 




155 










160 


Leu Ser 


Cys 


Val 


Gly 


Phe 


Phe 


Pro 
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165 






170 










175 




Ala Met 


Leu 


Leu Phe 


Val 


Phe Phe Tyr 


Cys 


Asp 


Met 


Leu 


Lys 


He 


Ala 






180 




185 










190 






Ser Met 


His 


Ser Gin 


Gin 


He Afg Lys 


Met 


Glu 


His 


Ala 


Gly 


Ala 


Met 




195 






200 








205 








Ala Gly 


Gly 


Tyr Arg 


Ser 


Pro Arg Thr 


Pro 


Ser 


Asp 


Phe 


Lys 


Ala 


Leu 


210 








215 






220 










Arg Thr 


Val 


Ser Val 


Leu 


He Gly Ser 


Phe 


Ala 


Leu 


Ser 


Trp 


Thr 


Pro 


225 






230 






235 










240 


Phe Leu 


He 


Thr Gly 


He 


Val Gin Val 


Ala 


Cys 


Gin 


Glu 


Cys 


His 


Leu 






245 






250 










255 




Tyr Leu 


Val 


Leu Glu 


Arg 


Tyr Leu Trp 


Leu 


Leu 


Gly 


Val 


Gly 


Asn 


Ser 




260 




265 










270 






Leu Leu 


Asn 


Pro Leu 


He 


Tyr Ala Tyr 


Trp 


Gin 


Lys 


Glu 


Val 


Arg 


Leu 




275 






280 








285 








Gin Leu 


Tyr 


His Met 


Ala 


Leu Gly Val 


Lys 


Lys 


Val 


Leu 


Thr 


Ser 


Phe 


290 








295 






300 










Leu Leu 


Phe 


Leu Ser 


Ala 


Arg Asn Cys 


Gly 


Pro 


Glu 


Arg 


Pro 


Arg 


Glu 


305 






310 






315 










320 


Ser Ser 


Cys 


His He 


Val 


Thr He Ser 


Ser 


Ser 


Glu 


Phe 


Asp 


Gly 








325 






330 










335 





<210> 3 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 

<400> 3 

aaaatctaga atggaatcat ctttctcatt tg 32 



<210> 4 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 
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<400> 4 

cggctctaga ttagccatca aactctgagc tgg 33 



<210> 5 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 5 

gggctgcttg atggcaaggt acc 23 



<210> 6 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 6 

ctgcggagga agtgacaaat gcc 23 



<210> 7 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 7 

ggagctttgc tctatcctgg acc 23 



<210> 8 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 8 

acctctacct agtgctggaa egg 23 



<210> 9 
<211> 390 
<212> DNA. 
<213> Homo sapiens 



<400> 9 
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ctgaggactg aaaagagagg gtgagtaatt 
gacctgccag cctggactgc cagcgaaggc 
ctcctctgcc cctggcccat gagaatttca 
agtcctgcca cttcgagaca tggaatcatc 
ggcctccctc atcattgcta ctaacacact 
caagaatgat ggtgtcagtc tctgcttcac 
tggtgtggcc atctctggcc tactcacaga 



cttcatgacc tgtaggatcc caaagatggc 60 
cagaatcgtg ctgtagctct gaacccacag 120 
gctggagaga tagcatgccc tggtaagtga 180 
tttctcattt ggagtgatcc ttgctgtcct 240 
agtggctgtg gctgtgctgc tgttgatcca 300 
cttgaatctg gctgtggctg acaccttgat 360 

390 



<210> 10 
<211> 223 
<212> DNA 
<213> Homo sapiens 

<400> 10 

ctgtggctgc tcggcgtggg caactccctg 
aaggaggtgc gactgcagct ctaccacatg 
ttcctcctct ttctctcggc caggaattgt 
cacatcgtca ctatctccag ctcagagttt 



ctcaacccac tcatctatgc ctattggcag 60 
gccctaggag tgaagaaggt gctcacctca 120 
ggcccagaga ggcccaggga aagttcctgt 180 
gatggctaag acg 223 



<210> 11 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 11 

gttgatccac aagaatgatg g 21 



<210> 12 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 12 

gaggcaatct tgagcatgtc g 21 



<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
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primer sequence 
<400> 13 

aaaatctaga atggagtcat ctttctcatt tgg 33 



<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 

<400> 14 

aaaatctaga ctagccatcg agctccggc 29 



<210> 15 
<211> 1008 
<212> DNA 
. <213> Rattus sp. 

<220> 

<221> CDS 

<222> (1).. (1008) 

<400> 15 

atg gag tea tct ttc tea ttt gga gtg ate ctt get gtc ctg acc ate 48 

Met Glu Ser Ser Phe Ser Phe Gly Val He Leu Ala Val Leu Thr He 

15 10 15 

ctt ate att get gtt aat gcg ctg gtg gtt gtg get atg ctg eta tea 96 
Leu He He Ala Val Asn Ala Leu Val Val Val Ala Met Leu Leu Ser 
20 25 30 

ate tac aag aat gat ggt gtt ggc ctt tgc ttc acc tta aat ctg gee 144 
He Tyr Lys Asn Asp Gly Val Gly Leu Cys Phe Thr Leu Asn Leu Ala 
35 1 40 45 

gtg get gat acc ttg att ggc gtg get att tct ggg eta gtt aca gac 192 
Val Ala Asp Thr Leu He Gly Val Ala He Ser Gly Leu Val Thr Asp 
50 55 60 



cag etc tec age tct get cag cac aca cag aag acc ttg tgt age ctt 



240 
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Gin Leu Ser Ser Ser Ala Gin His Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

egg atg gca ttc gtc act tct tct gca gec gec tct gtc etc acg gtc 288 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg att gec ttt gac agg tac ctg gec att aag cag ccc etc cgt 336 

Met Leu He Ala Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Leu Arg 

100 105 110 

tac ttc cag ate atg aat ggg ctt gta gee gga gga tgc att gca ggg 384 

Tyr Phe Gin He Met Asn Gly Leu Val Ala Gly Gly Cys He Ala Gly 
115 120 125 

ctg tgg ttg ata tct tac ctt ate ggc ttc etc cca ctt gga gtc tec 432 

Leu Trp Leu He Ser Tyr Leu He Gly Phe Leu Pro Leu Gly Val Ser 
130 135 140 

ata ttc cag cag acc acc tac cat ggg ccc tgc acc ttc ttt get gtg 480 

He Phe Gin Gin Thr Thr Tyr His Gly Pro Cys Thr Phe Phe Ala Val 
145 150 155 160 

ttt cac cca agg ttt gtg ctg acc etc tec tgt get ggc ttc ttc cca 528 

Phe His Pro Arg Phe Val Leu Thr Leu Ser Cys Ala Gly Phe Phe Pro 
165 170 175 

get gtg etc etc ttt gtc ttc ttc tac tgt gac atg etc aag att gec 576 

Ala Val Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys He Ala 

180 185 190 

tct gtg cac age cag cac ate egg aag atg gaa cat gca gga gee atg 624 

Ser Val His Ser Gin His He Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

gtt gga get tgc egg ccc cca egg cct gtc aat gac ttc aag get gtc 672 

Val Gly Ala Cys Arg Pro Pro Arg Pro Val Asn Asp Phe Lys Ala Val 
210 215 220 

egg act gta tct gtc ctt att ggg age ttc acc ctg tec tgg tct ccg 720 

Arg Thr Val Ser Val Leu He Gly Ser Phe Thr Leu Ser Trp Ser Pro 
225 230 235 240 

ttt etc ate act age att gtg cag gtg gec tgc cac aaa tgc tgc etc 768 

Phe Leu He Thr Ser He Val Gin Val Ala Cys His Lys Cys-Cys Leu 
245 250 255 



WO 02/44362 



9/12 



PCT/JP01/10472 



tac caa gtg ctg gaa aaa tac etc tgg etc ctt gga gtt ggc aac tec 
Tyr Gin Val Leu Glu Lys Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
• 260 265 270 



816 



ctg etc aac cca etc ate tat gee tat tgg cag agg gag gtt egg cag 
Leu Leu Asn Pro Leu He Tyr Ala Tyr Trp Gin Arg Glu Val Arg Gin 
275 280 285 



864 



cag etc tgc cac atg gee ctg ggg gtg aag aag ttc ttt act tea ate 
Gin Leu Cys His Met Ala Leu Gly Val Lys Lys Phe Phe Thr Ser He 
290 295 300 



912 



ttc etc ctt etc teg gee agg aat cgt ggt cca cag agg acc cga gaa 
Phe Leu Leu Leu Ser Ala Arg Asn Arg Gly Pro Gin Arg Thr Arg Glu 
305 310 315 320 



960 



age tec tat cac ate gtc act ate age cag ccg gag etc gat ggc tag 
Ser Ser Tyr His He Val Thr He Ser Gin Pro Glu Leu Asp Gly 
325 " 330 335 



1008 



<210> 16 
<211> 335 
<212> PRT 
<213> Rattus sp. 



<400> 16 



Met Glu 


Ser 


Ser Phe Ser Phe 


Gly Val He 


Leu 


Ala 


Val 


Leu 


Thr 


lie 


1 




5 


10 










15 




Leu He 


lie 


Ala Val Asn Ala 


Leu Val Val 


Val 


Ala 


Met 


Leu 


Leu 


Ser 






20 


25 








30 






He Tyr 


Lys 


Asn Asp Gly Val 


Gly Leu Cys 


Phe 


Thr 


Leu 


Asn 


Leu 


Ala 




35 




40 






45 








Val Ala 


Asp 


Thr Leu He Gly 


Val Ala He 


Ser 


Gly 


Leu 


Val 


Thr 


Asp 


50 




55 






60 










Gin Leu 


Ser 


Ser Ser Ala Gin 


His Thr Gin 


Lys 


Thr 


Leu 


Cys 


Ser 


Leu 


65 




70 




75 










80 


Arg Met 


Ala 


Phe Val Thr Ser 


Ser Ala Ala 


Ala 


Ser 


Val 


Leu 


Thr 


Val 






85 


90 










95 




Met Leu 


He 


Ala Phe Asp Arg 


Tyr Leu Ala 


He 


Lys 


Gin 


Pro 


Leu 


Arg 






100 


. 105 








110 






Tyr Phe 


Gin 


He Met Asn Gly 


Leu Val Ala 


Gly 


Gly 


Cys 


He 


Ala 


Gly 




115 




120 






125 








Leu Trp 


Leu 


He Ser Tyr Leu 


He Gly Phe 


Leu 


Pro 


Leu 


Gly 


Val 


Ser 


130 




135 






140 











WO 02/44362 



PCT/JP01/10472 



10/12 



He Phe 


Gin 


Gin Thr 


Thr Tyr His 


Gly Pro 


Cys 


Thr 


Phe 


Phe 


Ala 


Val 


145 






150 




155 










160 


Phe His 


Pro 


Arg Phe 


Val Leu Thr 


Leu Ser 


Cys 


Ala 


Gly 


Phe 


Phe 


Pro 






165 




170 










175 




Ala Val 


Leu 


Leu Phe 


Val Phe Phe 


Tyr Cys 


Asp 


Met 


Leu 


Lys 


He 


Ala 






180 




185 








190 






Ser Val 


His 


Ser Gin 


His He Arg 


Lys Met 


Glu 


His 


Ala 


Gly 


Ala 


Met 




195 




200 








205 








Val Gly 


Ala 


Cys Arg 


Pro Pro Arg 


Pro Val 


Asn 


Asp 


Phe 


Lys 


Ala 


Val 


210 






215 






220 










Arg Thr 


Val 


Ser Val 


Leu He Gly 


Ser Phe 


Thr 


Leu 


Ser 


Trp 


Ser 


Pro 


225 






230 




235 










240 


Phe Leu 


He 


Thr Ser 


He Val Gin 


Val Ala 


Cys 


His 


Lys 


Cys 


Cys 


Leu 






245 




250 










255 




Tyr Gin 


Val 


Leu Giu 


Lys Tyr Leu 


Trp Leu 


Leu 


Gly 


Val 


Gly 


Asn 


Ser 




260 




265 








270 






Leu Leu 


Asn 


Pro Leu 


He Tyr Ala 


Tyr Trp 


Gin 


Arg 


Glu 


Val 


Arg 


Gin 




275 




280 








285 








Gin Leu 


Cys 


His Met 


Ala Leu Gly 


Val Lys 


Lys 


Phe 


Phe 


Thr 


Ser 


He 


290 






295 






300 










Phe Leu 


Leu 


Leu Ser 


Ala Arg Asn 


Arg Gly 


Pro 


Gin 


Arg 


Thr 


Arg 


Glu 


305 






310 




315 










320 


Ser Ser 


Tyr 


His He 


Val Thr He 


Ser Gin 


Pro 


Glu 


Leu 


Asp 


Gly 






325 




330 










335 





<210> 17 
<211> 20 
<212> DNA 
<213> Rattus sp. 

<400> 17 

gtggctgata ccttgattgg 



<210> 18 
<211> 20 
<212> DNA 
<213> Rattus sp. 

<400> 18 

gcacagctgg gaagaagcca 



<210> 19 
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<211> 20 

<212> DNA 
<213> Rattus sp. 



<400> 19 

gattggcgtg gctatttctg 



20 



<210> 20 
<211> 20 
<212> DNA 
<213> Rattus sp. 

<400> 20 

ggaagaagcc agcacaggag 20 



<210> 21 
<211> 24 
<212> DNA 
<213> Rattus sp. 



<210> 22 
<211> 24 
<212> DNA 
<213> Rattus sp. 

<400> 22 

ctacaagccc attcatgatc tgga 24 



<210> 23 
<211> 21 
<212> DNA 
<213> Rattus sp. 



<400> 21 

taagatatca accacagccc tgca 



24 



<400> 23 

ccgcctctgt cctcacggtc a 



21 



<210> 24 
<211> 23 
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<212> DNA 
<213> Rattus sp. 

<400> 24 

acaggtacct ggccattaag cag 



<210> 25 
<211> 22 
<212> DNA 
<213> Rattus sp. 

<400> 25 

tagagcacat ctaatcctgt cc 



<210> 26 
<211> 25 
<212> DNA 
<213> Rattus sp. 



<400> 26 

ttagagatga aagtcaggat ccagc 



25 
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